Slowly progressive apraxia due to Alzheimer's disease was encountered in a 66 year old, right handed man whose initial impairments included coordinated movements of the left hand and some features of the alien hand syndrome. Over four years, the patient developed progressively worsening deficits of memory and language. A biopsy of his right temporal lobe showed numerous plaques and neurofibrillary tangles. Pronounced right parietal lobe hypoperfusion on serial SPECT suggests involvement of this region in contralateral praxis. ( Neurol Neurosurg Psychiatry 1995;59:312-315) 
Apraxia is a syndrome of impaired execution of learned skilled movements that cannot be explained by weakness, incoordination, sensory loss, lack of comprehension, or inattention. Apraxia is common in Alzheimer's disease, usually appearing after impairments of memory and language are established. A few cases of slowly progressive apraxia without deficits in memory and language have been described but the underlying pathology was not established.l1 Our Neuropsychological evaluations were conducted in July 1990, January 1991, and July 1992 (table). Apraxia was evaluated by having the patient carry out gestures and imagined use of objects. When seen in July 1990, imitation was performed poorly by each hand and the execution of transitive and intransitive movements to command was worse with the left hand. Responses were slow, and body part as the object and spatial displacements were common. Performance did not appreciably improve when the patient was tested with actual objects. At his six month follow up, there was a noticeable deterioration of transitive and intransitive movements with the right hand. Imitation was still poor bilaterally, and had become even worse with the left hand. By July 1992 he could only perform simple right handed movement to command and imitation, and he could not execute any movements with his left hand.
In July 1990 he could not determine how to hold a pencil with his left hand and he could not write a sentence correctly to dictation with his right hand, although he could copy. By January 1991, his writing with his right hand both to dictation and from copy deteriorated and by July 1992 he was unable to write his name. His drawings were tremulous and micrographic, and he was impaired in copying simple geometric designs on the Benton visual retention test. By contrast with his dyspraxic and dysgraphic symptoms, his language abilities were relatively preserved in July 1990 and January 1991. By July 1992, however, he displayed severe dysnomia, with many perceptual misidentifications and semantic paraphasias. Generation of words (fig 2) . The plaques were predominantly neuritic in nature, some containing amyloid cores; a few diffuse plaques were also seen. The density of neuritic plaques met conventional neuropathological criteria for diagnosis of Alzheimer's disease.5 Numerous neurofibrillary tangles were also noted, particularly in the deeper layers of cortex, along with neuropil threads.
Discussion
Apraxia is common in dementia, occurring in Huntington's disease, corticobasal ganglionic degeneration, and occasionally in Parkinson's disease. Apraxia is also common in Alzheimer's disease, but is rarely described as a presenting symptom. Three cases of slowly progressive apraxia without tissue diagnoses have been reported, but two of these seemed to represent visual agnosias in which the patients made errors imitating gestures but performed correctly to command.6 The third case, a patient with an insidious loss of abilities to perform limb and axial movements to both imitation and command, more closely resembles our patient, but there was no follow up or tissue diagnosis.
Patients with Alzheimer's disease established by biopsy have presented with progressive left sided clumsiness, astereognosis, agraphaesthesia, and choreoathetoid movements7 as well as with alien left hand and myclonus.8 Several other recent clinical case reports of slowly progressive apraxia have been associated with unilateral or bilateral cortical atrophy and diminished SPECT activity in parietal regionslA but none of these reports included a tissue diagnosis. Published reports of SPECT findings in patients with Alzheimer's disease indicate that parietal lobe hypoperfusion is often seen, but it usually presents bilaterally. Unilateral apraxia has often been described in patients with focal lesions, particularly strokes, but is also unusual in Alzheimer's disease.
Apraxia of the non-dominant limb may be a result of interhemispheric disconnection associated with lesions of the corpus callosum fibres,9 and is often, but not exclusively, associated with left hemispheric lesions and with aphasia.'q Although it is less frequent, apraxia can also occur after right hemispheric lesions,I"13-19 raising the possibility that the visuokinaesthetic engrams containing spatial and temporal representations of leamed movements may occasionally be represented either bilaterally or in the non-dominant Green, Goldstein, Mirra, Alazraki, Baxt, Bakay hemisphere, and not only in the left hemisphere.20 24 There is no way of knowing the full extent of neuropathology in a living patient with neurodegenerative disease. It is of interest, however, that this patient presented with prominent symptoms of the left hand and that SPECT perfusion images and quantitative analysis showed mild frontal and pronounced parietal hypoperfusion in the right hemisphere, supporting the notion that these regions may be salient in contralateral praxis. Indeed, the praxis system in the right hemisphere has been implicated in the mediation of "concrete" or context dependent performance of transitive movements and in learning novel movement sequences. 25 The alien hand features seen in this patient, along with dysgraphia and impaired tactile naming with the left hand, are difficult to explain on the basis of frontal or parietal lesions alone and suggest some degree of interhemispheric disconnection early in the disease process. 
